nal domain of this subunit that is essential for calciumdependent inactivation (Zü hlke and Reuter, 1998). In Calmodulin affects the rod and olfactory CNG channels in similar ways: it decreases channel activity by addition, it is difficult to block calcium-dependent inactivation with calcium chelators, suggesting that the site decreasing the sensitivity of channel gating to cyclic nucleotides. However, there are some interesting differof calcium binding for inactivation must be very close to the channel pore through which the calcium enters. ences in the details. For example, calmodulin binds to the ␣ subunit of the olfactory channel, whereas it is the ␤ Finally, calmodulin inhibitors do not interfere with inactivation-but then again, it is evident from many of the subunit of the rod channel that interacts with calmodulin (Molday, 1996; Grunwald et al., 1998). Amphibian rods studies cited here that negative results with such inhibitors can be misleading. may contain an endogenous constitutively bound modulatory calcium-binding protein that is distinct from calSeveral intriguing pieces of evidence did indeed point to calmodulin as a player in L-type calcium channel modulin, but their CNG channels are also sensitive to calmodulin (Zimmerman, 1995 channels discussed here clearly thought of it a long time ago! Concluding Remarks What can we make of the apparently diverse group of of course remain; for example, the nature of the calchannels whose activity is regulated by calcium, acting cium-independent constitutive interaction of calmodulin via calmodulin? An important feature common to all of with ion channels and the role of the essential EF hand these examples is that calcium feeds back to limit its motif in the L-type calcium channel (Zü hlke and Reuter, own entry into the cell (Figure 2 ). In the case of the 1998) should be elucidated. It is notable that several L-type voltage-dependent calcium channels, the NMDA other flavors of calcium channels, the so-called R-and receptor/channels, and the CNG channels that are per-P/Q-type channels encoded by ␣ 1E and ␣ 1A subunits, meant to calcium, this negative feedback is an obvious respectively, also contain IQ-like motifs in their carboxyconsequence of channel inactivation (Figure 2, left) . It terminal domains and bind calmodulin in a calciumis also widely believed that at least some calcium-actidependent manner (Peterson et al., 1999) . These chanvated potassium channels are located in close proximity nels do not exhibit calcium-dependent inactivation, but to voltage-dependent calcium channels, and so can act certainly it is conceivable that some other key channel directly as sensors of the calcium that flows in through property is regulated by calcium/calmodulin. I very the latter channels. Because potassium channel activamuch doubt that we have seen the last of calmodulin tion will lead to membrane hyperpolarization and the as a modulator of membrane ion channels. closing of voltage-dependent calcium channels, calcium-activated potassium channels can act as feedback that the channel itself conducts. Interesting problems
